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21st Century Biology
Omics and Beyond

 Multidisciplinary

 Multidimensional

 Cyberinfrastructure-

enabled 

 Education-oriented

 International



DNA Sequencing 
Capability (per person)

• 1980: 0.1-1 kb per year

• 1985: 1-5 kb per year

• 1990: 25-50 kb per year

• 1996: 100-200 kb per year

• 2000: 500-1000 kb per year

• 2007: 30,000,000 -60,000,000 kb per year

• 2009: 100,000,000-1,000,000,000 kb per year

• 2011: ~4,000,000,000 kb per year?? Or more?

R. McCombie, CSHL



–Disciplinary

–Academic

–Government

Overcoming 20th Century 
Barriers



Current U.S. Population

• Total =  301 million

• Minority Groups =  28.5%

• Women  =  51.2%



U.S.POPULATION  2050

• Total projected = 420 million

• Minority Groups =  47.2 %

• Women =  51.1% 



Enrollment and Degrees, by Educational Level 
and Race/Ethnicity/Citizenship, 2007
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Student Population Projected to be 50% URMS by 2050 U.S. 
Population 18-24 Years Old, by Race/Ethnicity: 

July 1990-99 & Projections to 2050

Source: Na

tional Science Foundation, Women, Minorities and Persons with Disabilities in Science and Engineering, 2004.

http://www.nationalacademies.org/


U.S. population by race/ethnicity, 1990-
2050 (2010-2050 projected)
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WORLD  POPULATION

• Current =  6 Billion

• 2050  =     9 Billion



CHALLENGES

• Provide food for 9 billion people

• Attract students to STEM

• Reform education

• Increase diversity

• Develop leaders

• Sustain the environment

• Scientific/technical/political



Partnerships

Meeting these challenges will 

require the development of 

effective partnerships among 

universities and colleges, 

federal agencies, industry, 

professional societies,

state governments, and 

international partners.


